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CPABHMTEJlbHOE OflPEflEJlEHHE KOJ1HHECTBA AHK 
H MOJlEKyJlflPHblE KAPHOTHnbl y HH3LUHX TPHnAH030MATHA 
M3 KJlOnOB CEBEPO-3AF1AAA CCCP 

C. A. rioAJiHnaeB, M. B. 4>HjiaTOB, P. A. flaHTHHa 

MeTO^aMH npoTOHHOH uHTO(J)jiyopHMeTpHH h HMnyjibCHoro opToroHajibHoro 3JieKTpo(J)ope3a ObiJin 
HccjieAOBaHbi 16 h30jihtob hh3uihx TpHnaH 030 MaTHA, othochluhxch k TpeM pOAaM: Blastocrithidia, 
Leptomonas, Proteomonas. Flapa3HTbi 6hah BbiAejieHbi H3 5 bhaob nojiy>KecTKOKpbiJibix. CoAep>KaHHe 
l IHK b KJieTKax Bcex HCCAeAOBaHHbix h30jihtob cxoaho h cocTaBJiaeT okojio IX 10 - ' 3 r Ha HApo. lOieTon- 
Hbix nonyjiHUHH pa3HOH hjiohahocth He o6Hapy>KeHO. MojieKyjinpHbie KapHOTHnbi HacHHTbiBaioT ot 9 ao 
12 xpomocom pa3MepoM ot 240 ao 1000 Tbic. nap HyKAeoTHAOB. Leptomonas nabiculae h L. occidentalis 
OTAHnaiOTCH no KapHOTHny ot Apyrnx ncc/ieAOBaHHbix h30ahtob. 

npH HccjieAOBaHHHx ceM. Trypanosomatidae ocHOBHoe BHHMaHHe yAejinjiocb 
B036yAHTejiHM 3a6ojieBaHHH qeAOBena h >KHBOTHbix. B nocAeAHee BpeMH Bee 6ojib- 
uihh HHTepec Bbi3biBaiOT Tan Ha3biBaeMbie HH3iiiHe TpHnaH030MaTHAbi — napa3HTbi 
6ecno3BOHoqHbix, b ochobhom HaceKOMbix, h pacreHHH. MHoroo6pa3He h uinpoKan 
paenpoeTpaHeHHoeTb b npHpoAe, cnocodHocTb KyjibTHBHpoBaTbcn h AaBaTb Bbico- 
Kyio MHCJieHHOCTb, B03M0>KH0CTb npHMeHeHHH MHKpo6HOAornqecKHx h reHeTHqecKHx 
MeTO^OB, HenaToreHHOCTb aah qeAOBeKa AeAaiOT hh3uihx TpnnaH030MaTHA nepcneK- 
THBHblMH MOAeJlbHblMH o6T>eKTaMH AAH 3KCnepHMCHTaAbHbIX HCCAeAOBaHHH. 

Majioe KOJlHHeCTBO H HeAOCTaTOHHaH HH(j)OpMaTHBHOCTb MOp^OJlOrHMeCKHX npH- 
3HaKOB KJieTKH TpHnaH030MaTHA 3aCTaBJlHK)T HCKaTb HOBbie TaKCOHOMHHeCKHe KpHTe- 
pHH. Oahhm H3 nepcneKTHBHbix KpHTepHeB HBjineTCH cTpyKTypa KHHeTonjiacTHOH 
JX HK. CBeAeHHH o HAepHofi JX HK b cHCTeMaTHKe hh3luhx TpnnaH030MaTHA nona 
He npHMeHHJIHCb, OAHaKO H3BeCTHO, HTO COAep>KaHHe J3.HK B KAeTKe MO>KeT CJiy>KHTh 
XapaKTepHCTHKOH KAeTOMHblX nOnyAHUHH, B TOM MHCAe H y npOCTeHLUHX H, B qaCT- 

hocth, y TpHnaH030MaTHA (Dvorak, 1984). Oahoh H3 3aAaq HacTonmero HccAeAOBa- 
HHH 6bIAO CpaBHeHHe KOJIHqeCTBa JX HK y HeCKOAbKHX BHAOB H LIITaMMOB HH3LLIHX 
TpHnaH030MaTHA, OTHOCH1UHXCH K pa3HbIM pOASM, C UeJIbK) BbIHCHHTb B03M0>KH0CTb 
HCn0Ab30BaHHH 3T0T0 npH3HaKa B CHCTeMaTHKe. 

B HacTonmee BpeMH HeT noAHOH hchocth b Bonpoce o haohahocth TpHnaH030- 
MaTHA, XOTH MHOTHe aBTOpbl CKAOHHIOTCH B CTOpOHy npH3HaHHfl HX AHnAOHAHOCTH 
(Tait, 1983). 3anyTaHHbifi Bonpoc o HaAHHHH hah OTcyTCTBHH noAOBoro npouecca 
y TpHnaH030MaTHA> no-BHAHMOMy, pemaeTCH b noAb3y HaAHHHH reHeTHqecKHx o6Me- 
hob b 3toh rpynne >KHBOTHbix (KpbiAOB h Ap., 1985; Qlassberg e. a., 1985), hto 
CTHMyAHpyeT noHCKH KAeToqHbix nonyAHUHH pa 3 AHqHOH haohahocth. TaKHe noncKH 
HBAHAHCb BTopofi 3aAaqefi npeACTaBACHHOH padOTbl. 

y npeACTaBHTeAefi HeAaBHO onncaHHoro poAa Proteomonas , xapaKTepH3yio- 
merOCH CBOeo6pa3HbIM nOAHMOpc})HbIM >KH3HeHHbIM UHKAOM, 6bIAO BblA^ACHO He- 
CKOAbKO KAOHOB, pa3AHqaiOmHXCH AHCKpeTHbIMH HaCAeAY^MblMH npH3HaKaMH (flOA- 
AHnaeB h Ap., 1990). CpaBHHTeAbHoe HccAeAOBaHHe coAep>KaHHH JX HK b kaohbx 
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6bijio Apyroft 3ajxa^eik HacTonmero HCCJieAOBaHHH. Bbijia TaK>Ke npoBe^eHa oueHKa 
aScojiiOTHoro co£ep>KaHHH JX HK. 

KapwoTHn TpnnaHoaoMaTHA Boofime, h hh3ujhx TpHnaH030MaTHA b mbcthocth, 
noMTH He HccjieAOBaH. PeuiHTb Bonpoc o qncjie xpomocom y TpHnaHOsoMaTHj^ Kjiac- 
CHqecKHMH MeTO^aMH, BKJHoqan h ajieKTpoHHyio MHKpocKonHio, He yAajiocb, MTO 
CBH3aHO C nOCTOHHHO A^KOHj^eHCHpOBaHHblM COCTOHHHeM xpOMOCOM y 3THX >KHBOT- 
Hbix. 3jieKTpo(|)opeTHqecKHe HCCJieAOBaHHH KapHOTHna HeMHoroqncjieHHbi h 4>par- 
MeHTapHbi (PaflKOB, 1989). B HacTonmefi pafioTe Hac HHTepecoBajia B03M0>KH0CTb 
HCn0Jlb30BaHHH MOJieKyjIHpHbIX KapHOTHnOB B CHCTeMaTHKe HH3LUHX TpHnaH030- 
MaTHA. 


MATEPMAJI H METOflHKA 

B pafioTe Hcnojib30BaHbi jiaSopaTopHbie KyjibTypbi hh3uihx TpHnaH030MaTH,zt H3 
KjionoB (Hemiptera). MeTOAbi cfiopa HaceKOMbix, cocTaB KyjibTypajibHOH cpe^bi, 
cnocofibi Bbi^ejieHHH >KryTHKOHOCueB H3 KHineqHHKa xo3neB h oqncTKH KyjibTyp ot 
conyTCTByiomHx MHKpoopraHH3MOB onHcaHbi paHee (rio/yiHnaeB, 1985; rioAJiHnaeB, 
OpojiOB, 1987). 

XapaKTepHCTHKa hccji e^OBaHHbix KyjibTyp npHBe/teHa b Ta6jiHue. Bbuio H3yqeHO 
16 H30JIHT0B napa3HTOB, OTHOCHIUHXCH K 6 BHj^aM H3 3 pO^OB. }KryTHKOHOCLJ,bI Bbl^e- 
jieHbi H3 5 bhaob HaceKOMbix, bxoahiuhx b 3 ceMeficTBa. HaceKOMbie-xo3HeBa npo- 
hcxoaht H3 pa3Hbix ToqeK CeBepo-Sana^a CCCP. Bee KyjibTypbi nojiyqeHbi h 
xpaHHTCH b jia6opaTopHH npoT0300JiorHH 3HH AH CCCP. 

riOMHMO KyjibTyp TpHnaH030MaTHA» BblAeJieHHbIX H3 npHpOAbl, 6bIJIH HCn0JIb30- 
BaHbl KJIOHbl, MapKHpOBaHHbie HaCJieAyeMblMH npH3HaKaMH MOp(f)OJIOrHH KJieTOK H 

(J)opMbi kojiohhh Ha TBepjjoH nHTaTejibHOH epe^e (no/yinnaeB h jx p., 1990 ). TIjih 
Proteomonas breviculae 3th kjiohh o6o3HaqeHbi: NBr — o6man HcxojtHan Kyjib- 
Typa, NBrA — kjioh o6pa3yeT KpynHbie kojiohhh h NBrB — MejiKHe kojiohhh. 
JXjih P. inconstans : ZK — obman KyjibTypa, ZKA, ZKB, ZKM — KJiOHbi, o6pa3yio- 
mne aMeOoH^Hbie, KpynHbie h MejiKHe kojiohhh cootbotctbchho. 

KyjibTypbi TpHnaH030MaTHA, Hcnojib 3 yeMbie b pa6oTe 
Cultures of trypanosomatids used in the paper 


C HCTeM 3 thm ecKoe nojio- 

>K 0 HHe H 30 JIHT 0 B 

YcjioBHoe o 6 o 3 Ha- 
MeHHe H 30 JIHT 0 B 

HaceKOMoe-xo 3 HHH 

Hemiptera 

MeCTO H BpeMH BblAGJie- 
HHH KyjibTypbi 

Blastocrithidia gerricola 

KVI 

ceM. Gerridae Gerris la- 
custris 

KajiHHHHrpaACKan o 6 ji., 
KypuicKan Koca, 
28.07.1981 

Blastocrithidia sp. 

B 10 

Tot >Ke 

KapejibCKan ACCP, ry6a 
Myna, Mbic KapTern, 
03.09.1986 

Leptomonas nabiculae 

d 2, d 4 

CeM. Nabidae Nabicula JleHHHrpaACKan o 6 ji., noc 
flavomarginata BejroocTpOB, 17.08. 

1982 

Leptomonas occidentalis 

N 2 

Tot >Ke 

KajiHHHHrpaACKan o 6 ji., 
KypuicKan Koca, 
26.07.1981 

Leptomonas peterhoffi 

101 

» 

JleHHHrpaA, CTapbift 
IleTepro(|), 29.07.1980 

Leptomonas sp. 

F 5, F 6 

>y 

KapejibCKan ACCP, ry- 
6a Myna, Mbic Kap- 
Tem, 09.09.1986 

Leptomonas sp. 

NV 

Nabicula limbata 

JleHHHrpaA, CTapbift 
FIeTepro(J), 26.08.1982 

Proteomonas breviculae 

NBr, NBrA, NBrB 

Nabis brevis 

ncKOBCKan o 6 ji., noc. 
JlH^bi, 23.03.1986 

Proteomonas inconstans 

ZK, ZKA, ZKB, ZKM 

CeM. Miridae Leptop- 
terna dolabrata 

ncKOBCKan o 6 ji., noc. 
JlH^bi, 23.07.1985 
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Phc. 1. PacnpeAejieHHe KJieTOK Proteomonas inconstans (>1), Leptomonas nabiculae ( B) h Blastocrithi¬ 
dia gerricola (B) no KOJinnecTBy AHK. 

Flo och a6cuHcc — coaep>KaHHe J\ HK b ycJiOBHbix e^HHHuax (KaHajibi aHajiH3aTopa (JjjiyopecueHUHH) ; no och 
Op^HHaT — KOJIHHeCTBO KJICTOK C flaHHblM CO^ep>KaHHeM J\ HK (b TbICHMax) . Gi, G 2 , S — (})a3bl KJieTOMHOrO UHKJia: 
npecHHTeTHnecKan, cHHTeTHHecKaa h nocTCHHTeTHqecKan cooTBeTCTBeHHO. 

Fig. 1. The spread of the cells of Proteomonas inconstans (A), Leptomonas nabiculae (B) and 
Blastocrithidia gerricola (B) according to DNA content. 

B 3KcnepHMeHTax Hcnojib30BajiHCb KyjibTypbi Ha 5-h ^eHb nocjie nepeceBa, npH 
HHCJieHHOCTHX napa3HTOB 10 7 — 10 8 KJieTOK/MJl. OnbITbl npOBOAHJIHCb B Tpex nOBTOp- 
HOCTHX. 

MeTOA npoTOHHOH uHTO(})jiyopHMeTpHH coctoht b tom, mto OKpauieHHbie cneun- 
(})HMHbiM k flHK (})JiyopecueHTHbiM KpacHTejieM KJieTKH nouiTyqHO HanpaBjiniOTCH 
no KanHjiJinpy b ofijiacTb, Ha KOTopyio c(|)OKycHpoBaH hctomhhk CBeTa — aproHOBbift 
Jia3ep hjih pTyTHan jiaMna (Steen, Lindmo, 1979). Bo3HHKaiomHH HMnyjibc 4>Jiyo- 
pecueHUHH perncTpHpyeTCH (})OToyMHO>KHTejieM, npeo6pa3yeTCH b 3JieKTpHHecKHH 
CHfHaji h aHajiH3npyeTCH. HH^opMaunn Bbi^aeTCH b BH^e pacnpeAejieHHH KJieTOK 



Phc. 2. PacnpeAejieHHe kjictok Blastocrithidia sp. (A) h Blastocrithidia gerricola (B) no KOJinnecTBy 

AHK. 

06o3HaqeHHH TaKne >Ke, KaK Ha pwc. 1. 

Fig. 2. The spread of the cells of Blastocrithidia sp. (A) and Blastocrithidia gerricola (B) according 

to DNA content. 


Phc. 3. PacnpejrejieHHe kjictok Proteomonas inconstans no KOJinnecTBy JX HK, kjiohh NBrB (A) h NBrA 

(5). 


06o3HaqeHHH TaKHe >Ke, KaK Ha pwc. 1. 

Fig. 3. The spread of the cells of Proteomonas inconstans according to the content of DNA, clone 

NBrB (A) and NBrA (£). 
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no HHTeHCHBHOCTH c^AyopecueHunn, KOTopan nponopunoHajibHa coAep>KaHHio JXHK 
b KjieTKe. 

npnroTOBJieHHe o6pa3UOB jxjin H3MepeHHH 3aKAioqaAocb b CAeAyiomeM: kactkh 
pecycneHAHpoBajincb b (J)occ})aTHOM 6yc{)epe PH 7.2, coAep>KameM 150 MHAAHMOAen 
NaCl h 10 MHjuiHMOjien 3/1TA, 0.1%-Hbin HenoHHbin AeTepreHT tphtoh X-100, 
PHK-a3y b KOAnqecTBe 200 mkv/mji h (^AyopecueHTHbin KpacnTejib 3THAnyM SpoMHA 
(3B) 10 MKr/Mji — npn aHajiH3e c noMombio aproHOBoro Jia3epa (pnc. 1) hah 
AHaMHAHHOC^eHHJlHHAOJl (ZJAOH) 2 mkv/mji — npn HCnOAb30BaHHH pTyTHOH JiaMnbI 
(pnc. 2, 3). B pe3yjibTaTe TaKon o6pa6oTKH pa3pymaeTCH Hapy>KHan MeMgpaHa 
KJieTKH H UHTOnJia3MaTHqeCKHe CTpyKTypbl, B TO BpeMH KaK HApa^OCTaiOTCH HHTaKT- 
HbiMH. KoHTpojib npo6 c noMombio ({)jiyopecueHTHoro MHKpocKona noATBepAHA ot- 
cyTCTBne b hhx KaKHX-jin6o hhhx, KpOMe n^ep, /IHK-coAepjKamnx cTpyKTyp, qTO 
npeACTaBJineTcn cymecTBeHHbiM, TaK KaK b KHHeTonjiacTe TpnnaH030M coAep>KHTcn 
3HaqnTejibHoe KOJinqecTBO ZIHK. 

riojiyqeHHbie pe3yjibTaTbi 6biAH OAHHaKOBbi /yin o6ohx ncnojib30BaHHbix Kpacn- 
Tejien h HCToqHHKOB H3jiyqeHHH. 

H3MeHeHHH BbinojiHHjincb Ha opnrHHajibHbix moacahx npoToqHbix UHTO(})jiyopH- 
MeTpOB, pa3pa6oTaHHbix b JleHHHrpaACKOM HHCTHTyTe n^epHon (})H3hkh 
HM. B. n. KOHCTaHTHHOBa. 

J\j\n 3jieKTpo(})ope3a kactkh pecycneHAHpoBaAHCb b 6yc})epe (Tpnc-HCl 10 mha- 
jiHMOJien, pH 7.5, NaCl 75 MHAAHMOAefi, 3,HTA 75 MHjuiHMOjien), CMeinnBajincb 
c paBHbiM o6T>eMOM pacnjiaBjieHHon (37°) jierKonjiaBKon arapo3bi, npnroTOBJieHHOH 
Ha tom >Ke 6yc})epe, h 3ajiHBajiHCb b cneunajibHyio (})opMy. nocjie 3acTbiBaHHH 
arapo3bi o6pa3Ubi noMemajincb b AH3npyiomHH pacTBop (0.5 MOJinpHan 3,HTA, 
Tpnc-HCl 10 MHjuiHMOJien, pH 9.0, npoTenHa3a K 100 MHKporpaMM Ha mji) h jin3npo- 
Bajincb cyTKH npn 50°. 3aTeM o6pa3Ubi noMemaAHCb b jiyHKH 1%-ro arapo3Horo 
rejin. 

HMnyjibCHbin opToroHajibHbin 3AeKTpo(f)ope3 npoBOAHAcn b oObiqHOM Tpnc- 
OopaTHOM 6yc})epe npn nepeMeHHOM pe>KHMe: nepBbie 17 q npn Hanpn>KeHHH 100 B 
c HMnyjibcoM nepeKjiioqeHHH nojin 50 ceK; nocAeAyiomne 6 q npn Hanpn>KeHHH 
110 B c HMnyjibcoM 110 ceK.; ^ajiee 17 q npn 80 B b TeqeHne 140 ceK. nepeKjiioqeHHe 
nojin npoBOAHJiocb no a yrjiOM 120°. KoHCTpyKunn npnOopa no3BOJineT AOCTHraTb 
paBHOMepHOCTH nojin n nojiyqaTb npnMbie napajuiejibHbie aopo>kkh. TepMOCTarapo- 
BaHne npoBOAHAOCb c ToqHOCTbio ao 1°, hto KpnTnqHO jxjik KaqecTBa pa3AeAeHHH 
xpoMOCOM. 3jieKTpo(})operpaMMbi oKpamHBaAHCb STH^nyM Opomhaom. B KaqecTBe 
MapKepoB Hcnojib30Bajincb xpoMOcoMbi Apo>K>Ken Saccharomyces cerevisiae c H3- 
BecTHbiM MOJieKyjinpHbiM bccom. 

PE3yjlbTATbI H OBCy^AEHHE 

PacnpeAejieHne coAep>KaHHH JX HK b anpax HccAeAOBaHHbix h30ahtob acmohct- 
pnpyeT ABa nnKa, coeAHHeHHbix nepemenKOM kactok c npoMe>KyToqHbiM coAep>Ka- 
HneM JX HK (pnc. 1 — 3). nojiyqeHHyio KapTHHy mo>kho HHTepnpeTnpoBaTb CAeAyio- 
mnM o6pa30M: noAO>KeHHe nepBoro, 6oAbinoro nnKa cooTBeTCTByeT coAep>KaHHio 
JX HK b KAeTKax, HaxoAHmnxcn b Gi c[)a3e KAeToqHoro unKAa, noAO>KeHHe 3Toro nnKa 
n ecTb Mepa pa3Mepa reHOMa AaHHoro H30AHTa. nepemeeK cooTBeTCTByeT KAeTKaM, 
CHHTe3npyiomHM JX HK b (})a3e S, a BTopon nnK — KAeTKaM c yABoeHHbiM coAep>Ka- 
HneM JX HK b (J)a3e G 2 . 

H3 noAyqeHHbix AaHHbix CAeAyeT, hto c ToqHOCTbio H3MepeHHH, onpeAeAneMon 
K03({)({)HUHeHT0M BapnauHH nnKa (JjAyopecueHUHH kactok, HaxoAnmnxcn b (})a3e Gj, 
KOTOpblH COCTaBHA OT 5 % AO 10 %, MO>KHO yTBep>KAaTb, hto Bee H3yqeHHbie 
H30AHTbi oSAaAaioT oqeHb 6ah3khm coAep>KaHneM JX HK- 

JXjw oueHKH a6coAK)THoro KOAnqecTBa Jl HK 6biAa conocTaBAeHa HHTeHCHBHOCTb 
(J)AyopecueHUHH kactok TpnnaH030MaTHA c TaKOBon ahmc{)ouhtob Kpbicbi. nocAeAHne 
oSAaAaiOT b 29 pa3 6oAbUJHM coAep>KaHneM ZIHK, qeM hap a Blastocrithidia gerri- 
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cola. 3Haa coAep>KaHne XIHK b HApax jihm(})ouhtob Kpbicbi (3X10 -12 r) mo>kho 
oueHHTb KOJiHqecTBo JX HK Ha anpo y nccjieAOBaHHbix hh 3 uihx TpnnaH030iviaTHA, 
Kan 6jiH3Koe k IX 10 -13 r. 

Bee HCCJieAOBaHHbie H30JIHTbI, He3aBHCHMO OT HX CHCTeMaTHMeCKOH npHHaAJie^<- 
hocth h reorpacJ)HqecKoro npoHCxo>KAeHHH, ACMOHCTpnpyioT yAHBHTejibHoe 
OAHOo6pa3He no KOJiHqecTBy XIHK b anpax. CoAep>KaHHe JX HK Kan y npeACTaBHTe- 
Jien pa3Hbix po/u)B (pnc. 1), Tan h pa3Hbix bhaob b poAe (pnc. 2) h HiTaMMOB BHyTpn 
BH^a (pnc. 3) oqeHb 6jih3ko Apyr k Apyry h CTaSnjibHo BHyTpn Ka>KAon rpynnbi. 

H3AO>KeHHbie (J)aKTbi CBHAeTeAbCTByiOT 06 OTcyTCTBHH npoueccoB, AecTa6njiH3H- 
pyiomnx coAep>KaHne JX HK b KJieTKe hh 3 uihx TpHnaH030MaTHA, hto oco6eHHO 
HHTepecHO b cbh3h c npoAOJi^aiomencn AncKyccHen o HaAnqnn reHeTnqecKHx 
ofiMeHOB y 3 thx napa3HTOB. 

nOCTOHHCTBO COA^p>KaHHH XIHK y pa3HbIX H30JIHT0B, BepOHTHO, He HBJIHeTCH 
o 6 luhm npaBHAOM aah Bcex TpHnaH030M3THA. Tan, hit a m m bi Trypanosoma cruzi 
pa3Horo nponcxo>KACHHH MoryT OTjiHqaTbcn no 3TOMy npn3HaKy (Dvorak, 1984). 
FlpeACTaBAHeT cymecTBeHHbin HHTepec, hto h no AaHHOMy npn3HaKy, Kan n no pnAy 
Apyrnx ( 0 C 06 eHH 0 CTHM >KH3HeHHbIX UHKAOB, napa3HT0-X03HHHHbIM OTHOUieHHHM H, 
BepoHTHO, opraHH3aunn reHeTnqecKHx chctcm) HH3uine TpnnaH030MaTHAbi (napa- 
3HTbI 6ecn03B0H0qHbIX H paCTeHHH) OTAHqaiOTCH OT BblCUJHX (napa3HTOB n03B0H0q- 
Hbix n 6ecno3BOHoqHbix) , hto MO>KeT cBHAeTejibCTBOBaTb o pa3JinqHbix nyTnx sbojiio- 
unn AByx BeTBen npeACTaBHTejien ceM. Trypanosomatidae. 

FIojiyqeHHbie AaHHbie no3BOjiniOT cqHTaTb, hto b npeAejiax ToqHOCTH MeTOAa 
nccAeAOBaHHbie KyjibTypbi TpnnaH030M3THA ofijiaAaioT OAHHaKOBon njiOHAHOCTbio. 


1 2 J 9 5 6 7 8 9 10 11 12 13 n 15 16 



Phc. 4. MojieKyjiflpHbie KapnoTHnbi nccjie^oBaHHbix h30jihtob hh3luhx TpHnaH 030 MaTHA. 

1 — Mapnep (xpoMOCOMbi ,npo>K>KeH); 2 — Blastocrithidia gerricola (h30jiht KVI); 3 — Leptomonas occidenta- 
lis (N 2); 4 — L. nabiculae (d 2); 5 — L. nabiculae (d 4); 6 — L. peterhoffi (101); 7 — Leptomonas sp. (NV); 
8 — Leptomonas sp. (F 5); 9 — Leptomonas sp. (F 6); 10 — Blastocrithidia sp. (B 10); 11 — Proteomonas 
inconstans (ZKM); 12 — P. inconstans (ZKA); 13 — P. inconstans (ZKB); 14 — P. breviculae (NBrA); 15 — 
P. breviculae (NBrB); 16 — Mapnep (xpoMOCOMbi Apo>K>KeH). Hncjia no BepTHKajin — pa3Mepbi MapnepHbix 

xpoMOcoM b Tbicnnax nap ochob3hhh (T.n.H.). 

Fig. 4. Molecular karyotypes of the investigated isolates of lower trypanosomatids. 
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Phc. 5. CxeMaTHqecKoe H3o6pa>KeHHe THnnqHbix MOJieKyjinp- 
HblX KapHOTHnOB. 

I — Leptomonas nabiculae ; 2 — Proteomonas breviculae\ 3 — 
Blastocrithidia gerricola\ 4 — xpoMOcoMbi ,apo>K>KeH (MapKep). 


1 1 3 



9 m.n.H. 

~ 980 


Fig. 5. Diagrammatic representation of typical molecular 
karyotypes. 
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Cxoactbo o6mero coAep>KaHHH J\HK b pa3- 
jiHMHbix H30JiHTax h KjiOHax He npeAnojiaraeT 
HAeHTHMHOH OpraHH3aUHH HX reHOMOB. XUfl BblHB- 
JieHHH B03M0>KHbIX pa3J!HHHH 6bUlH npOaHajIH3H- ■ 

pOBaHbl HeCKOJIbKO H30JIHT0B H KJIOHOB MeTOAOM _ 

opToroHajibHoro HMnyjibCHoro 3JieKTpoc})ope3a 
(Birren e. a., 1988). JX aHHbift mctoa no3BOAHeT 

BH3yajIH3HpOBaTb XpOMOCOMbI TpHnaH030MaTHA, 
mto ApyrHMH cnoco6aMH cAejiaTb He y^aeTCH. n 
npH oOmeM cxoACTBe pacnpeAeJieHHH xpomocom 
no pa3MepaM, Me>KAy H30JIHTaMH HMeiOTCH HBHbie 

pa3JiHMHH, onpeAejineMbie HajinqneM hjih OTcyTCTBHeM Tex hjih hhmx nojioc Ha c})ope- 
rpaMMax. 

B pa3HbIX H30JlHTax MO>KHO HAeHTH(f)HUHpOBaTb OT 7 AO 9 nOAOC pa3MepOM 
ot 250 Tbic. nap HyiuieoTHAOB (t. n. h.) jx o 1000 t. n. h. IIomhmo 3Toro, HMeeTcn 
3HaqHTejibHoe KOAHqecTBO /!HK-coAep>Kamero MaTepnajia b BHAe npKOH noAocbi 
c noABH>KHOCTbK) b reAe, cooTBeTCTByiomefi pa3Mepy JX HK Oojibiue 1000 t. n. h. 
(pnc. 4, 5). MHTepnpeTauHH stoh nojiocbi hh3kohoabh>khoh JX HK noxa 3aTpyAHeHa. 
B Hen MoryT HaxoAHTbcn xpomocomm Oojibmero, qeM 1000 t. n. h., pa3Mepa, He pa3- 
pemaeMbie b AaHHbix ycjiOBHnx 3jieKTpocf)ope3a. He HCKjnoneHO Haxo>KAeHHe b stoh 
30He rejin JX HK c aHOMajibHOH noABH>KHOCTbio, b qacTHOCTH cuenjieHHbix Kojieu 
accounaTa KHHeTonjiacTHon ZIHK. 

nocKOjibKy c{)operpaMMbi AeMOHCTpnpyiOT nojiocbi, cnjibHO pa3AHqaiomHecH 
no hpkocth, to mo>kho noAaraTb, qTO HanOojiee npKne nojiocbi cooTBeTCTByioT 
HecKOjibKHM xpoMOcoMaM OAHoro pa3Mepa. TeM caMbiM HCTHHHoe KOJinqecTBO pa3- 
pemeHHbix xpoMOCOM aoa>kho npeBbimaTb qncjio nojioc h, no HauiHM oueHKaM, 
cocTaBjineT 9—12 jxjik pa3Hbix h3oahtob. 

H3BecTHO Hajinqne y TpnnaH030MaTHA pa3Horo qncjia Tax Ha3biBaeMbix mhhh- 
xpomocom pa3MepoM 50—100 t. n. h. (PafiKOB, 1989). Bo3mo>kho, qTO OTcyTCTBne 
HH3KOMOjieKyjinpHbix JX HK b Hauinx 3KcnepnMeHTax cBH3aH0 c TeM, qTO Mbi aHajin- 
3npoBajin jiHLUb JX HK 6oAee BbicoKoro MOJieKyjinpHoro Beca h npn ncnojib30BaHHOM 
pe>KHMe 3jieKTpoc{)ope3a MHHHxpoMOCOMbi noKH^ajin rejib. 

KapnoTnn h30ahtob TpnnaH030MaTHA, HCCAeAyeMbix b HacTonmefi pa6oTe, 
TpeOyeT 6ojiee noApoOHoro H3yqeHHH. OAHaKO h noAyqeHHbie nepBbie AaHHbie 
no3BOAHK)T CAeAaTb BbiBOAbi, 3HaqHMbie ajih cncTeMaTHKH 3toh rpynnbi. 

no KapTHHaM KapnoTnnoB HanOoAee qeTKO BbiAeAHiOTcn Tpn H30AHTa, othoch- 
mnecH k poAy Leptomonas: L. nabiculae (H30AHTbi d2 h d4) h L. occidentalis (N 2), 
HMeiomne no cpaBHeHHio c ocTaAbHbiMH ABe ocoOeHHOCTH — AoOaBoqHbie HeOoAbnine 
xpoMOcoMbi pa3MepoM okoao 450 t. n. h. h 280 t. n. h. h OTcyTCTBne xpoMOcoMbi 
c pa3MepoM Me>KAy 800 h 840 t. n. h. (pnc. 4, 5). 3th H30AHTbi BbmeAeHbi 
H3 OAHoro xo3HHHa — Nabicula flavomarginata. 3aMeTHM, qTO L. peterhoffi, BbiAe- 
AeHHbin H3 Toro >Ke xo3HHHa h b 6jih3kom nyHKTe, OTAnqaeTCH no KapHOTHny ot nep- 
BblX Tpex H30AHTOB. 

Zlpyrne nccAeAOBaHHbie H30AHTbi xapaKTepn3yiOTCH MeHee 3HaqnTeAbHbiMH, xoth 
h hbhmmh, OTAHqHHMH, Tpe6yK>mHMH AaAbHenuiero H3yqeHHH. 

HeAaBHO HaMH 6biA npoBeAeH pecTpnKUHOHHbin aHaAH3 cTpoeHHH KHHeTonAacT- 
HOH JX HK TOH >Ke KOAAeKUHH H30AHTOB TpHnaH030MaTHA, MTO H HCnOAb3yeMOH 
b HacTonmen pa6oTe (Kolesnikov e. a., 1990). Bbi3biBaeT OoAbmoH HHTepec, qTO 
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h no pa3Mepy mhhhkojicii, (1.75 t. n. h.) h no pecTpHKUHOHHOMy cneKTpy pacmenjie- 
hhh MaKCHKOjibueBbix MOjieKyji KHHeTonjiacTHon JX HK BbiAejineTcn Ta >Ke rpynna 
h30jihtob, mto h no MOjieKyjiHpHbiM KapnoTHnaM — L. nabiculae h L. occidentalis. 
Eme paHbuie (no/yinnaeB, 1985) 6buio OTMeneHO, mto sth bhah bxoaht b rpynny 
ceBepHbix npeACTaBHTejien po^a Leptomonas H3 KjionoB ceM. Nabidae, xapaKTepn- 
3yiomHxcH HedojibuiHMH pa3MepaMH. 

TaKHM o6pa30M, MO>KHO KOHCTaTHpOBaTb, MTO COBepmeHHO pa3Hbie H He3aBHCH- 
Mbie jx pyr OT^pyra npn3HaKH — Mop^ojiornqecKne, opraHH3aunH KapnoTnna, crpoe- 
hhh KHHeTonjiacTHon JX HK — JX aK)T coBna^aiomne pe 3 yjibTaTbi h Bbi^ejiniOT ojxny 
h Ty >Ke rpynny h30jihtob. 3to roBopnT, c oahoh CTopoHbi, o nepcneKTHBHOCTH 
Hcnojib30BaHHH npH3HaKOB opraHH3auHH H^epHoro n MHTOxoHApnajibHoro reHOMOB 
JXJlft CHCTeMaTHKH HH3UIHX TpHnaH030MaTHA. C ApyTOH CTOpOHbl, BbmejieHHe no pn^y 
He3aBHCHMbix KpnTepneB rpynn bhaob, He coBna^aiomHx c TpaAHunoHHbiM ^ejieHHeM 
ceM. Trypanosomatidae Ha po^bi, cBH^eTejibCTByeT o He^ocTaTOMHOH pa 3 pa 6 oTaH- 
HOCTH CHCTeMbI ceMeftcTBa. 

Tan, HanpnMep, pa3Mep mhhhkojiou KHH6TonJiacTHOH JX HK cxopee Bcero hbjih- 
eTcn rpynnoBbiM, Ha^BHAOBbiM npH3HaKOM (Kolesnikov e. a., 1990). To, mto 
h no STOMy KpHTepHK), h no MOjieKyjinpHbiM KapnoTHnaM AHcjK^epeHUHpyeTcn o^Ha 
h Ta >Ke rpynna h30jihtob, Beponrao, CBHAeTejibCTByeT o hcoOxoahmocth noBbime- 
hhh TaKCOHOMHnecKoro CTaTyca bhaob, o6pa3yiomHX 3Ty rpynny. 

Jinn uejien CHCTeMaTHKH hh3luhx TpnnaHoaoMaTH jx> npnMeHHTejibHO k Hccjie/u)- 
BaHHblM B HaCTOHmen padOTe H30JIHTaM, HCn0JIb30BaHHe CpaBHeHHH TaKCOHOB 
po^OBOH hjih bhaoboh rpynn no npn3HaKy KOjinqecTBa JX HK b n^pe, BeponTHO, 
HenepcneKTHBHO. HanpomB, aHajiH3 MOjieKyjinpHbix KapnoTHnoB CBHAeTejibCTByeT 
o nepcneKTHBHOCTH Hcnojib30BaHHH AaHHoro KpHTepnn b CHCTeMaTHKe ceM. Trypano¬ 
somatidae. 
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A COMPARATIVE DETERMINATION OF DNA-CONTENT IN THE LOWER TRYPANOSOMATIDS 
FROM HEMIPTERA OF NORTH-WEST OF THE USSR 

S. A. Podlipaev, M. V. Phylatov, K. A. Pantina 
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SUMMARY 

A relative DNA-content of the nuclei of 16 isolates of the lower trypanosomatids was studied by 
the flow cytometry method. The trypanosomatids were attributed to 6 species of 3 genera : Blasto- 
crithidia, Leptomonas and Proteomonas. The parasites have been isolated from 5 species of insects 
belonging to 3 families of Hemiptera. The DNA-content in the cells of all examined isolates, including 
the cells of the clones of the same species, altered no more than 10 %. The cell populations with 
different ploidy were not found. Molecular caryotypes consist of 9 to 12 chromosomes, each chromo¬ 
some being from 240 to 1000 kilobases in size. The caryotype of L. occidentalis and L. habiculae 
differs from all isolateds investigated earlier. 



